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(54) ELECTRONIC DEVICE AND METHOD OF MANUFACTURE THEREOF 



(57) An electronic component, in which a chip can 
be mounted on a certain predetermined place of the 
package at a high accuracy level, which package having 
a stepped level-difference in the Inner wall of a cavity. 
The package 13 is provided with a stepped level-differ- 
ence 26 in the inner wall surface, and an internal contact 
electrode 1 4 formed on the upper surface of the stepped 
level-difference 26. At the bottom of the package 13 is 



a shield electrode 1 5, on which a chip 1 7 is mounted via 
an adhesion layer 1 6. The chip 1 7 and the internal con- 
tact electrode 14 are electrically connected by an inter- 
connection wire 19. Location aligning for the chip 17 and 
the interconnection wire 19, at least either one of these, 
is conducted by making use of a region 1 8a, 1 8b, which 
is non-electrode portion, provided on the Inner bottom 
surface of the package 13. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a SAW (Sur- 
face Acoustic Wave) device or the like electronic com- 
ponent that houses electronic device chip in the pack- 
age. The present invention relates also to a method for 
manufacturing the electronic components. 

BACKGROUND ART 

[0002] FIG. 5 shows a plan view of a conventional 
SAW device, while FIG. 6 shows the cross sectional 
view. As shown in these drawings, a conventional SAW 
device is manufactured by first stacking a first ceramic 
frame body 1 01 on one of the surfaces of a ceramic sub- 
strate 100, and a second ceramic frame body 102 on 
the first ceramic frame body 101 , and these frame bod- 
ies together with the substrate are fired to fomri an inte- 
grated package 103. An internal contact electrode 104 
and a shield electrode 1 05 are formed on certain prede- 
termined areas of the package 1 03, and a seam ring 1 1 0 
is provided on the upper-end surface of the package by 
means of silver brazing. And then, the internal contact 
electrode 104, the shield electrode 105 and the seam 
ring 110 are gold plated on the surface. 
[0003] A SAW chip 1 07 is comprised of comb-formed 
electrodes for input/output formed on a piezoelectric 
substrate (not shown), and reflector electrodes and con- 
tact electrodes coupled with the comb-formed elec- 
trodes provided at both sides of the comb-fonned elec- 
trode. The SAW chip 1 07 Is mounted on the bottom sur- 
face of a cavity of the package 103; namely, it is mount- 
ed on the shield electrode 1 05 provided on the surface 
of ceramic substrate 100, with an adhesion Iayer106 
interposed in between. Next, a pattern recognition is 
conducted from above the package 103, namely from 
the seam ring 110 side towards the SAW chip 107, for 
detecting boundaries between the second ceramic 
frame body 102 and the first ceramic frame body 101, 
and between the internal contact electrode 104 and a 
non-internal contact electrode portion 108a,108b. 
[0004] A location for bonding a wire 1 09 on the inter- 
nal contact electrode 104 is detenmlned based on the 
two boundaries detected through the above procedure 
as well as the dimensional particulars of the package 
103. 

[0005] In accordance with the location detemnined as 
above, the SAW chip 1 07 and the internal contact elec- 
trode 104 are interconnected by the wire 109, and then 
a lid 111 is welded on the seam ring 11 Oof package 103. 
[0006] In the above-described conventional technol- 
ogy, however, it is extremely difficult to establish the lo- 
cation at a high accuracy level, because of a displace- 
ment which occurs when silver-brazing the seam ring 
110. 

[0007] If a location thus determined is not accurate 



enough, the wire 1 09, for example, could be connected 
erroneously with the shield electrode 1 05, or an defec- 
tive connection between the wire 1 09 and the internal 
contact electrode 104 might arise. 

5 [0008] The present invention aims to offer an elec- 
tronic component, in which an electronic device chip can 
be aligned to a certain specific location at a high accu- 
racy level and an accurate location is established at a 
high accuracy level for bonding a wire on the internal 

10 contact electrode. A method for manufacturing the elec- 
tronic components is also offered by the present inven- 
tion. 

DISCLOSURE OF THE INVENTION 

15 

[0009] The outline structure of an electronic compo- 
nent of the present Invention is that it is provided with a 
pattern suitable for aligning a SAW device chip or the 
like electronic device chip and an interconnection wire 
20 accurately to certain specified places of a package of 
the electronic component. 

[0010] The outline of a method for manufacturing the 
electronic components of the present invention is that 
the package is provided with a stepped level-difference 
25 on the inner wall of cavity, and aligning of at least either 
said device chip or interconnection wire to a certain 
specified location is effected after detecting the bound- 
ary f omned by the stepped level -difference and the inner 
bottom surface of said package at a high accuracy level. 
30 [0011] Practically described, an electronic compo- 
nent of the present invention comprises a package, 
which having a cavity formed within and the cavity is pro- 
vided with a stepped level-difference on the inner wall 
surface; an internal contact electrode provided on the 
35 upper end-surface of said stepped level-difference of 
the inner wall; a shield electrode provided on the inner 
bottom surface of said package; a device chip disposed 
on the shield electrode; and an interconnection wire for 
connecting the device chip with said internal contact 
40 electrode. Said inner bottom surface is provided with a 
non-electrode portion, whbh region is used for aligning 
at least either said device chip or said interconnection 
wire to a certain specific location. Said non-electrode 
portion can be used as a recognition pattern for aligning 
45 at least eitherthe device chip or the interconnection wire 
to a certain specific location In the package. Since the 
non-electrode portion is different in color from the shield 
electrode formed on the inner bottom surface of the 
package, a place for mounting the device chip and a 
so spot for bonding the interconnection wire on the internal 
contact electrode can be determined accurately by mak- 
ing use of the non-electrode portion. 
[0012] Another electronic component of the present 
invention comprises a ceramic substrate; a first ceramic 
55 frame body formed on one of the surfaces of said ce- 
ramic substrate; a second ceramic frame body formed 
on said first ceramic frame body; stepped level-differ- 
ences formed between said ceramic substrate and said 
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first ceramic frame body and between said first ceramic 
frame body and said second ceramic frame body; an 
internal contact electrode formed on one of the surfaces 
of said first ceramic frame body, which surface being in 
the same side as a junction formed between said first 
ceramic frame body and said second ceramic frame 
body, which internal contact electrode extending over 
the side faces of said first ceramic frame body and said 
ceramic substrate as far as the other surface of said ce- 
ramic substrate; a shield electrode formed on the one 
surface of said ceramic substrate for having said device 
chip thereon, and said device chip is mounted on said 
shield electrode; and an interconnection wire for con- 
necting said device chip with said internal contact elec- 
trode. The inner bottom surface of said pacl<age is pro- 
vided with a non-electrode portion, which region Is used 
for aligning at least either said device chip or said inter- 
connection wire to a certain specific location. As already 
described above, the non-electrode portion may be con- 
sidered as a recognition pattern for aligning at least ei- 
ther the device chip or the interconnection wire to a cer- 
tain specific location. Thus a place for mounting the de- 
vice chip and a spot for bonding the interconnection wire 
on the internal contact electrode can be determined at 
a high accuracy level. 

[0013] Other features of the electronic component of 
the present invention include that it is provided with said 
non-electrode portion for at least two, said device chip 
is disposed on said shield electrode at an area that is 
specified by connecting said two non-electrode por- 
tions. When viewed from above the package, one of the 
sides of said non-electrode portion is coincidental with 
one of the sides of said internal contact electrode. Fur- 
thermore, one of the sides of said internal contact elec- 
trode, or the extension, is crossing substantially at a 
right angle with one of the sides of said non-electrode 
portion, or the extension. The clearance fomied be- 
tween the opposing inner walls of a package is greater 
at the lower stepped level-difference than at the upper 
stepped level-difference. In the electronic component of 
the present invention, a place for mounting the device 
chip and a spot for bonding the interconnection wire on 
the Internal contact electrode can be detemnined at a 
higher accuracy level by taking advantage of the above- 
described features. In the electronic component of the 
present invention, the uppersurfaces of the internal con- 
tact electrode and the device chip are disposed on sub- 
stantially the same plane. With such configuration, both 
of the internal contact electrode and the device chip are 
brought into the focused zone together during the pat- 
tern recognition. This contributes to detemfiining the 
bonding location of the interconnection wire on the in- 
ternal contact electrode at a higher accuracy level. 
[0014] Further, in the electronic component of the 
present invention, the length, in the direction from the 
internal contact electrode to the device chip, of a side 
of the non-shielded electrode portion is greater than the 
focus displacement margin of a lens used for recogniz- 



ing said boundary formed by the internal contact elec- 
trode and the non-electrode portion. With the above 
configuration, boundary between the internal contact 
electrode and the non-electrode portion can be recog- 

5 nized at a high precision level. Furthermore, a side of 
the non-shielded electrode portion facing the internal 
contact electrode is longer than the gap between said 
internal contact electrodes. With the above configura- 
tion, boundary between the intemal contact electrode 

^0 and the shield electrode can be recognized at a high 
reliability level, even if there happens a displacement 
with the non-shielded electrode portion. 
[0015] A method for manufacturing the electronic 
components in accordance with the present invention 

^5 comprises a first step for mounting a device chip in a 
package, which package having a cavity provided with 
stepped level-differences opposing to each other on the 
inner wall surface and a plurality of internal contact elec- 
trodes on the upper-end surface of said stepped level- 

20 difference; a second step for detecting a boundary 
formed by said stepped level-difference and the inner 
bottom surface of said package, as viewed from the 
above, for at least two, and determining spots for cou- 
pling said internal contact electrode with said device 

25 chip by means of the interconnection wire, based on re- 
sults of the detection; a third step for electrically con- 
necting said device chip with said internal contact elec- 
trode using said interconnection wire; and a fourth step 
for sealing said package with a lid at the opening. In ac- 

30 cordance with the above-described method of manufac- 
ture, the intemal contact electrode and the device chip 
can be connected reliably with the interconnection wire. 
[0016] Further, in a method for manufacturing the 
electronic components in accordance with the present 

35 invention, the package of which having a shield elec- 
trode at the inner bottom surface and the inner bottom 
surface of the package, when viewed from the above, 
is provided with a non-shielded electrode portion In a 
zone facing said stepped level -difference, a spot for 

40 bonding the interconnection wire is determined after de- 
tecting. In the first step, a boundary fonmed by said non- 
shielded electrode portion and said stepped level-differ- 
ence for at least two. In accordance with this method of 
manufacture, spots for bonding the interconnection wire 

45 on the intemal contact electrode and the device chip can 
be determined more accurately. 

[0017] A method for manufacturing the electronic 
components in accordance with the present Invention, 
the package of which having a cavity provided with 

50 stepped level-differences opposing to each other on the 
inner wall surtace and a plurality of internal contact elec- 
trodes on the upper-end surface of said stepped level- 
difference, comprises a first step for determining a place 
for mounting a device chip after detecting a boundary 

55 formed by said stepped level-difference and the inner 
bottom surface, as viewed from the above, for at least 
two; a second step for mounting said device chip in said 
package at the inner bottom; a third step for electrbally 
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interconnecting said device chip and said internal con- 
tact electrode with the interconnection wire; and a fourth 
step for sealing said package with a lid at the opening. 
In accordance with the above-described method of 
manufacture, a device chip can be mounted in a pack- 
age at a high reliably level. 

[0018] Furthennore, a method for manufacturing the 
electronic components in accordance with the present 
invention, whose package having a shield electrode 
formed on the inner bottom surface and provided with a 
non-shielded electrode portion on said inner bottom sur- 
face at the end facing said internal contact electrode, 
detennines a place for mounting a device chip, as 
viewed from the above in the first step, after detecting 
a cross point formed by one of the sides of said, or the 
extension, and one of the sides of said internal contact 
electrode, or the extension, for at least two. In accord- 
ance with the method, a device chip can be mounted in 
a package in a more reliable manner. 
[0019] A method for manufacturing the electronic 
components in accordance with the present invention, 
whose package having a cavity provided with opposing 
stepped level-differences on the inner wall surface and 
provided internal contact electrode on the upper end- 
surface of said stepped level-difference, comprises a 
first step for determining a place for mounting the device 
chip in the package after detecting, as viewed from 
above the package, said boundary formed by the 
stepped level-difference and the inner bottom surface 
for at least two. a second step for mounting said device 
chip in said package, a third step for detemnining spots 
for interconnecting said internal contact electrode and 
said device chip with the interconnection wire after de- 
tecting, as viewed from above the package, said bound- 
ary fomned by the stepped level-difference and the inner 
bottom surface for at least two, a fourth step for electri- 
cally interconnecting said device chip and said Internal 
contact electrode with the interconnection wire, and a 
fifth step for sealing said package at the opening with a 
lid. In accordance with the above-described method of 
manufacture, a device chip can be mounted in a pack- 
age and the device chip and the internal contact elec- 
trode can be interconnected with an Interconnection 
wire at a higher reliability level. 
[0020] Furthemnore, in a method for manufacturing 
the electronic components in accordance with the 
present invention, the package of which having a shield 
electrode on the Inner bottom surface and provided with 
a non-shielded electrode portion on the inner bottom 
surface at a side facing the intemal contact electrode, a 
place for mounting the device chip is detemnined after 
detecting, in the first step, a cross point fomned by one 
of the sides of said non-shielded electrode portion, or 
the extension, and one of the sides of said internal con- 
tact electrode, or the extension, for at least two, and 
spots for bonding the interconnection wire are deter- 
mined, in the third step, after detecting a cross point 
fomned by one of the sides of said non-shielded elec- 



trode portion, or the extension, and one of the sides of 
said internal contact electrode, or the extension, for at 
least two. In accordance with the above-described 
method of manufacture, a device chip can be mounted 
5 in a package and the device chip and the intemal contact 
electrode can be interconnected with an interconnection 
wire at a higher reliability level. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0021] 

FIG. 1 is a plan view of a SAW device, in accordance 
with exemplary embodiments 1 through 3 of the 
present invention, before the package Is sealed with 
a lid. 

FIG. 2 Is a cross sectional view of the SAW device, 
in accordance with exemplary embodiments 1 
through 3. 

FIG. 3 is a plan view of a SAW device, in accordance 
with other exemplary embodiments of the present 
invention. 

FIG. 4 is a cross sectional view of the SAW device, 
in accordance with the other exemplary embodi- 
ments. 

FIG. 5 is a plan view of a conventional SAW device, 
before it is sealed with a lid. 
FIG. 6 is a cross sectional view of the conventional 
SAW device. 

BEST MODE FOR CARRYING OUT THE INVENTION 



(Embodiment 1) 

35 [0022] FIG. 1 shows a SAW device in accordance with 
a first exemplary embodiment of the present invention, 
as viewed from the above, or the lid side, before it is 
sealed with a lid. FIG. 2 shows a cross sectional view of 
the SAW device of FIG. 1 , sectioned at the line A - B. 

40 [0023] The first embodiment of the present invention 
is described in the following with reference to the draw- 
ings. On one of the surfaces of a ceramic substrate 10, 
namely the surface on which a SAW chip 1 7 is mounted, 
a first ceramic frame body 11 and a second ceramic 

45 frame body 1 2 whose size being different from the first 
ceramic frame body 1 1 , are stacked in the order to form 
a package 13, which package having a cavity provided 
with a stepped level-difference 26. 
[0024] An internal contact electrode 1 4 is formed cov- 

so ering one of the surfaces of the first ceramic frame body 
11 (upper surface), the side faces of the ceramic sub- 
strate 10 and the first ceramte frame body 11 , and part 
of the other surface (bottom surface) of the ceramic sub- 
strate 10. 

55 [0025] A shield electrode 15 is fomned on the upper 
surface of the ceramic substrate 1 0, on which the SAW 
chip 17 is mounted via an adhesion layer 16. Non- 
shielded electrode portion 1 8a. 1 8b are provided on the 
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inner bottom surface of package 13 at the sides facing 
the stepped level-difference 26. The SAW chip 1 7 is dis- 
posed on said shield electrode at a certain area that is 
specified by connecting said two non-shielded electrode 
portion 18a, 18b. 

[0026] A first thing for manufacturing the electronic 
components of the present invention is to provide a plat- 
ing under-layer on the upper surface, the bottom surface 
and the side face of ceramic substrate 1 0 In such areas 
where the shield electrode 15 and the Internal contact 
electrode 14 are to be formed. Next, on the upper sur- 
face of the ceramic substrate 10, a first ceramic frame 
body 11 Is formed. The plating under-layer is provided 
also on the upper surface and the side face of the first 
ceramic frame body 11 for an area of the same shape 
as the internal contact electrode 14, which Is to be 
formed later thereon. 

[0027] And then, on the first ceramic frame body 11, 
a second ceramic frame body 12, which has the same 
dimensions in the outer circumference and narrower in 
the body width relative to those of the first ceramic frame 
body 11, is provided to create the stepped level-differ- 
ence 26 inside the package 1 3. These are fired together 
to form an Integrated package 13 consisting of the ce- 
ramic substrate 1 0, and the first and the second ceramic 
frame bodies 12, 13. The plating under-layer is provided 
also on the upper surface of the second ceramic frame 
body 12. 

[0028] The ceramic substrate 10, the first ceramic 
frame body 11 and the second ceramic frame body 12 
have been manufactured mainly of aluminum oxide, and 
the plating under-layer has been formed mainly of tung- 
sten material. 

[0029] The package 13 is plated with nickel over the 
plating under-layer, and a seam ring 20, themnal expan- 
sion coefficient of which being the same or Identical to 
that of the package 13, is formed by means of silver 
brazing on the upper surface of the second ceramic 
frame body 12. 

[0030] It undergoes nickel plating again, and then 
gold plating for forming the internal contact electrode 1 4 
and the shield electrode 15. 

[0031] As FIG. 1 illustrates, the Internal contact elec- 
trode 1 4 is provided on each of the upper surface of the 
stepped level-differences 26 formed on the inner wall of 
package 1 3 (the upper surface of the first ceramic frame 
body 1 1 ) for a plurality of pieces extending as far as edge 
of the inner circumference; respective sides of the inter- 
nal contact electrode being in parallel with respective 
sides of the package 1 3 (sides of the first ceramic frame 
body 11). Consequently, the Internal contact electrode 
14 assumes a substantially rectangular shape, or a 
square shape. 

[0032] Also, respective sides of the non-shielded 
electrode portion 1 8a, 1 8b provided on the inner bottom 

surface of package 13 are in parallel with respective 
sides of the package 13, and the region is reaching the 
bottom end of the first ceramicf rame body 1 1 at the inner 



circumference. Namely, the region 18a, 18b assumes a 
substantially rectangular shape, or a square shape, with 
the internal contact electrode 1 4 and the region 1 8a. 1 8b 
being disposed in an arrangement substantially rectan- 

5 gular to each other. 

[0033] Non-shielded electrode portion 18a, 18b is 
provided for two at both sides of the SAW chip 17 so 
that it is disposed immediately next to the internal con- 
tact electrode 14, as viewed, in FIG. 2, from above the ^ 

10 package 13, or from the seam ring 20 side towards the 
SAW chip 17. 

[0034] A SAW chip 17 comprises comb-formed elec- 
trodes 22 for input/output formed on the substrate and 
a plurality of contact electrodes 24, which being coupled 
15 with the reflector electrode 23 and the comb-fomned 
electrode 22, provided at both sides of the comb-fomned 
electrode 22. 

[0035] The SAW chip 17 is mounted on the shield 
electrode 15 of the package 13, with an adhesion layer 

20 16 Interposed in between. Contact electrode 24 of the 
SAW chip 17 is substantially on the same level as the 
internal contact electrode 14 in the height. As viewed 
from above the package 13, the non-shielded electrode 
portion 18a, 18b is disposed between the internal con- 

25 tact electrode 14 and the contact electrode 24 of SAW 
chip 1 7. 

[0036] The package 1 3 undergoes a pattern recogni- 
tion procedure from the above. A point of boundary 
formed by the non-shielded electrode portion 18a, 18b ^ 

30 and the internal contact electrode 1 4 Is detected at each 
of the opposing stepped level-differences 26, and the 
middle point is established on a straight line connecting 
the two points. Using the middle point as reference, and 
based on various dimensional particulars of the pack- 

35 age 13, a spot for bonding the Interconnection wire 19 
on the internal contact electrode 14 is determined. Pat- 
tern of electrodes such as the comb-formed electrode 
22, contact electrode 24, etc. formed on the surface of 
SAW chip 1 7, is also recognized, and, based on which, 

40 a spot for bonding the interconnection wire 19 on the 
contact electrode 24 Is detennined. And then, the inter- 
connection wire 19 is bonded at one end on the internal 
contact electrode 14, while the other end on the contact 
electrode 24 of SAW chip 17, for electrical connection. 

45 A lid 21 is welded on a seam ring 20 provided around 
the upper surface of package 13 to have the SAW chip 
17 sealed in the package 13. 

(Embodiment 2) 

so 

[0037] Embodiment 2 relates to the procedure of de- 
termining a location for mounting a SAW chip 17, and 
the description is made with reference to FIG. 2. In the 
same way as in embodiment 1 , a package 1 3 having an 
55 internal contact electrode 1 4 and a shield electrode 15, 
as well as a SAW chip 1 7, are prepared as the first step. 
The SAW chip 1 7 is mounted on the shield electrode 15 
via an adhesion layer 16. A pattern recognition is con- 



5 



9 



EP1 143 504 A1 



10 



ducted on the package 1 3 from the above to detect a 
cross point formed by the non-shielded electrode por- 
tion 1 8a. 1 8b and the Internal contact electrode 1 4. The 
middle point is established In a straight line connecting 
the corresponding two cross points. Using the middle 
point as reference, and based on various dimensional 
particulars of the package 13, a place for mounting a 
SAW chip 17 is determined, 

[0038] In other words, the non-shielded electrode 
1 8a, 1 8b is provided for at least two, and a SAW chip 
1 7 is placed somewhere in a straight line connecting the 
two. And the SAW chip 1 7 is mounted at the location on 
the shield electrode 15 of package 13 via an adhesion 
layer 1 6. 

[0039] Next, after the contact electrode 24 of SAW 
chip 17 and the internal contact electrode 14 are con- 
nected using an Interconnection wire 1 9, a lid 21 Is weld- 
ed on a seam ring 20 provided around the upper surface 
of package 13 to have the SAW chip 17 sealed in the 
package 13. 

(Embodiment 3) 

[0040] Embodiment 3 relates to the procedure of de- 
temnlning a place for bonding an interconnection wire 
19 on an internal contact electrode 14. Description is 
made referring to FIG. 3; where, portions designated by 
the same numerals as in FIG. 1 represent that they per- 
form the same functions respectively. In the following, 
only the points of difference from embodiment 1 are de- 
scribed. In embodiment 1 , the Is disposed immediately 
next to the internal contact electrodes 14, as viewed 
from above the package 13. However, in the present 
embodiment 3, the region 1 8a, 1 8b is not disposed at a 
place where it has an immediate contact with the internal 
contact electrodes 14. 

[0041] Therefore, when a pattern recognizing proce- 
dure Is conducted on the package 1 3 from the above, a 
cross point fomned by the extension of a side of the non- 
shielded electrode 18a. 18b, which side facing the 
stepped level-difference 26, and the extension of a side 
of the internal contact electrode 14, which side facing 
the Inner bottom surface of package 1 3, is detected, and 
then the middle point is established in a straight line con- 
necting the corresponding two cross points. Using the 
middle point as reference, and based on various dimen- 
sional particulars of the package 13, a spot for bonding 
the interconnection wire 19 on the Internal contact elec- 
trode 14 is determined. 

[0042] And then, the interconnection wire 19 at one 
end is bonded on the internal contact electrode 1 4, while 
the other end on the contact electrode 24 of SAW chip 
17 for electrical connection. 

[0043] A lid 21 Is welded on the seam ring 20 provided 
around the upper surface of package 13 to have the 
SAW chip 17 sealed in the package 13. 
[0044] Now in the following, points of significance with 
the present embodiment 3 are described. 
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(1) In the present embodiment, a pattern recogni- 
tion procedure is applied on the package 13 from 
the above to detect a boundary point between the 
Inner bottom surface of package 1 3 and the internal 
contact electrode 14, for detemiining a place for 
mounting the SAW chip 1 7 or a spot for bonding the 
interconnection wire 1 9 on the internal contact elec- 
trode 14. The reason for the above is as follows: 

In order to reduce the possible recognition er- 
rors to a minimum, it is preferred to make a dis- 
tance between recognition points as long as 
possible. In this point of view, a boundary point 
between the seam ring 20 and the first ceramic 
frame body 1 1 , as viewed from above the pack- 
age 13, may be detected. However, since the 
seam ring 20 is fixed on the upper surface of 
the second ceramic frame body 12 by means 
of silver brazing 25 the placement accuracy can 
easily be displaced. On the other hand, the 
amount of displacement is smaller with the first 
ceramic frame body 11, which is shaped 
through a punching process, as compared with 
that of seam ring 20. 

Furthermore, besides the case where a pack- 
age 13 is sealed by welding a lid 21 using the 
seam ring 20, the upper end-surface of the sec- 
ond ceramic frame body 1 2 needs to be provid- 
ed with a plated layer even when it is sealed 
with solder. In this case, the accuracy in the 
shape is inferior to that of the first ceramic 
frame body 11 . Therefore, it is preferred to use 
a boundary fonned by the first ceramic frame 
body 11 and the inner bottom surface of pack- 
age 13. 

(2) Since the internal contact electrode 14 and the 
shield electrode 15 have been fomried with the 
same gold plating, it Is difficult for the pattern rec- 
ognition conducted from above the package 1 3 to 
distinguish one from the other. When a non-shield- 
ed electrode 18a, 18b is provided next to the inter- 
nal contact electrode 14, the location aligning can 
be made at a higher accuracy level by taking ad- 
vantage of a contrast generated by difference In the 
color between the two. 

[0045] The non-shielded electrode 18a, 18b may be 
provided instead in other layout arrangement, where 
comers of the region 18a, 18b and the intemal contact 
electrode 14 are adjacent, as viewed from above the 
package 13 like in FIG. 1. 

(Embodiment 4) 

[0046] Embodiment 4 is described also referring to 
FIG. 3; where, portions designated by the same numer- 
als as in FIG. 1 represent that they perform respectively 
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the same functions as those described in ennbodiments 
1 and 2. So. description of such portions are eliminated. 
[0047] In the following, only the points of difference as 
compared with embodiments 1 and 2 are described. In 
embodiment 4, the non-shielded electrode 18a, 18b is s 
not disposed at a place where It has an immediate con- 
tact with the intemal contact electrodes 14; like the lay- 
out of embodiment 3. However, one of the sides of the 
region 1 8a, 1 8b and one of the sides of the Internal con- 
tact electrode 14 coincide on the boundary line formed io 
by the stepped level-difference 26 and the inner bottom 
surface. 

[0048] Therefore, a pattern recognition procedure is 
applied from above the package 13 for detecting, in 
each of the stepped level-differences 26 opposing to ^5 
each other, a point at which the extension of one of the 
sides of the non-shielded electrode 1 8a, 1 8b and the 
extension of the internal contact electrode 14*s other 
side cross at a right angle. In a straight line connecting 
the two corresponding cross points, the middle point is 
established to be used as reference. Using the middle 
point, and based on various dimensional particulars of 
the package 1 3, a place for mounting the SAW chip 17 
is determined. 

25 

(Embodiment 5) 

[0049] A point of significance with embodiment 5 is in 
the shape of a first ceramic frame body 1 1 . The present 
embodiment 5 is described referring to FIG. 4; where, 30 
portions designated by the same numerals as in FIG. 1 
represent that they perfomi respectively the same func- 
tions as those described In embodiment 1 . So, detailed 
description of such portions are eliminated. 
[0050] I n the following, only the points of difference as 35 
compared with embodiment 1 are described. In the first 
ceramic frame body 11 in embodiment 1 , the inner side 
wall and the upper surface cross to form a right angle; 
whereas, it is an acute angle in the present embodiment 
5. Thereby clearance between the opposing stepped 40 
level-differences 26 becomes greater In the lower part 
than in the upper part. 

[0051] The first ceramic frame body 11 in embodiment 
5 may be provided by first punching a ceramic sheet to 
a certain predetermined shape and then providing the 
inner side wall with a tapered fomn, for example. When 
the inner side wall and the upper surface of the ceramic 
frame body 11 form an acute angle, a rectangular cross 
point fonned by one of the sides of the non-shielded 
electrode 18a, 18b, or the extension, and one of the so 
sides of the internal contact electrode 1 4, or the exten- 
sion, can be detected at a higher accuracy level during 
a pattern recognition procedure conducted from above 
the package 13. 

[0052] The same applies also to the SAW chip 17 in ss 
the earlier embodiments 2 through 4. 
[0053] Now the points of significance in embodiments 
1 through 5 are briefed as follows: 



(1) In embodiments 1 and 3, it is recited that, as 
viewed from above the package 13, a rectangular 
cross point fomied by one of the sides of the non- 
shielded electrode 18a. 18b, or the extension, and 
one of the sides of the internal contact electrode 14, 
or the extension, is detected at a pattern recogni- 
tion, and the contact electrode 24 of SAW chip 17 
and the internal contact electrode 14 are reliably 
connected by means of interconnection wire 19. 

In embodiments 2 and 4, it is recited that, prior 
to mounting a SAW chip 17 in the package 13, a 
rectangular cross point formed by one of the sides 
of the non-shielded electrode 18a, 18b, or the ex- 
tension, and one of the sides of the internal contact 
electrode 14, or the extension, is detected at a pat- 
tern recognition as viewed from above the package 
13, for detemiining a place for mounting the SAW 
chip 17. 

Thus, a place for mounting the SAW chip 17 
and a spot for bonding the interconnection wire 19 
on the internal contact electrode 14 can be specifi- 
cally determined when the non-shielded electrode 
18a, 18b and the internal contact electrode 14 are 
disposed in an arrangement where, as viewed from 
above the package 13, one of the sides, or the ex- 
tensions, of the above two forms cross at substan- 
tially a right angle. In manufacturing one SAW de- 
vice, the pattern recognition may of course be con- 
ducted for twice; namely, for determining a place for 
mounting a SAW chip 17 and a point for bonding 
the interconnection wire 19 on the Internal contact 
electrode 14. 

(2) In embodiments 1 and 3, where the pattem rec- 
ognition is conducted for determining a spot for 
bonding the interconnection wire 19 on the internal 
contact electrode 14, a non-shielded electrode 18a, 
1 8b whose width is broader than that of the focus 
shift margin of a lens used for the pattern recogni- 
tion contributes to avoid possible recognition errors. 

(3) In a configuration where the upper surfaces of 
SAW chip 17 and the Intemal contact electrode 14 
are on substantially the same plane, both of the 
SAW chip 17 and the intemal contact electrode 14 
can be contained in a focussed scope at the pattern 
recognition. Thus, the rectangular cross point 
formed by one of the sides of the non-shielded elec- 
trode 18a, 18b, or the extension, and one of the 
sides of the internal contact electrode 1 4, or the ex- 
tension, and electrode patterns on the SAW chip 1 7, 
such as contact electrodes, comb-fomied elec- 
trodes, can be recognized at once. 

(4) Furthermore, in embodiments 1 and 2, where a 
cross point formed by one of the sides of the non- 
shielded electrode 1 8a, 1 8b and one of the sides of 
the Internal contact electrode 14 is detected, a 
boundary between the package 13 and the inner 
bottom surface can be surely recognized. On the 
other hand, what Is detected In embodiments 3 and 
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4 is a rectangular cross point formed by the exten- 
sion of one of the sides of the non-shielded elec- 
trode 1 8a. 1 8b and the extension of one of the sides 
of the internal contact electrode 14. Therefore, if 
there is a displacement taken place with the pack- 
age 13, for example, the location recognition accu- 
racy in embodiments 3 and 4 may become slightly 
inferior to that in embodiments 1 and 2. 

Therefore, It is preferred to dispose the non- 
shielded electrode 18a, 18b to be adjacent, as 
viewed from above the package 13, to the internal 
contact electrode 14, like In embodiments 1 and 2. 
In order to avoid a possible consequence that may 
result from a slightly displaced formation of the re- 
gion 1 8a, 1 8b, It is preferred to form the region 1 8a, 
18b so that the length of a side facing the internal 
contact electrode 14 is greater than the value of a 
clearance between the Internal contact electrodes 
1 4 formed on the same stepped level-difference 26. 

(5) The point of significance with embodiment 5 is 
in the shape of a first ceramic frame body 11 .Name- 
ly, the inner side-wall and the upper surface of the 
first ceramic frame body 11 form an acute angle. 
Thereby, distance between the opposing stepped 
level-differences 26 becomes greater in the lower 
section than in the upfier section. With this config- 
uration, a rectangular cross point formed by one of 
the sides of the non-shielded electrode 1 8a, 1 8b, or 
the extension, and one of the sides of the internal 
contact electrode 14, orthe extension, can detected 
at a high accuracy level in a pattern recognition con- 
ducted from above the package 1 3. The above-de- 
scribed configuration with the ceramic frame body 
11 may be introduced in all the embodiments 1 
through 4. 

(6) The non-shielded electrode 18a, 18b has been 
provided, in the above-described embodiments, 
facing each of the opposing stepped level-differenc- 
es 26. Instead, the above two regions 1 8a, 1 8b may 
be provided altogether in a side facing one of the 
stepped level differences 26 for detecting a rectan- 
gular cross point fomned by one of the sides of the 
non-shielded electrode 18a, 18b, orthe extension, 
and one of the sides of the internal contact electrode 
14, or the extension, for the purpose of location 
aligning. In order to recognize the point at a higher 
accuracy level, it is preferred to provide the non- 
shielded electrode 1 8a, 1 8b at both sides of a SAW 
chip 1 7 disposed on the bottom of the package 1 3. 

(7) A boundary, as viewed from above the package 
13, between the stepped level-difference 26 and the 
bottom surface can be recognized in accordance 
with the present invention at a high accuracy level 
for detemnining a location of mounting a SAW chip 
17. As a result, the inside dimensions of the pack- 
age 13 can be reduced to a minimum required for 
mounting a SAW chip 17 therein. Thus the present 
invention offers a compact SAW device. 



[0054] Among the devices of the present invention, a 
shield electrode 15 of greater area provides the greater 
shielding effects. Further, the non-shielded electrode 
18a, 18b may be provided for three or more; however, 
5 two such regions are sufficient for detemnining a place 
for mounting the SAW chip 17. 

[0055] Although the above exemplary embodiments 
have been described using a SAW device as an exam- 
ple, the present invention offers the same advantage al- 
to so to such other electronic component containing a chip 
within the package which is provided with electrodes on 
the upper surface and the bottom surface. 



INDUSTRIAL APPLICABILITY 
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[0056] In accordance with the present invention, such 
electronic components can be made available in which 
a spot for bonding the Interconnection wire on the inter- 
nal contact electrode is determined at a high accuracy 
20 level. A method for manufacturing the electronic com- 
ponents is also contained in the present invention. 



Claims 



25 



30 



35 



40 



An electronic component comprising a package 
having a stepped level-difference In the inner wall, 
a plurality of intemal contact electrodes provided on 
the upper end-surface of said stepped level-differ- 
ence in the inner wall, a shield electrode provided 
at the inner bottom surface of said package, a chip 
mounted on the shield electrode, and an intercon- 
nection wire for connecting the chip and said inter- 
nal contact electrode; wherein 

a non-electrode portion is provided, which re- 
gion is used for determining a place for at least one 
either mounting said chip on said inner bottom sur- 
face or bonding said interconnection wire on said 
internal contact electrode. 



2. An electroniccomponentcomprlsing aceramicsub- 
strate; a first ceramic frame body formed on one of 
the surfaces of said ceramic substrate; a second ce- 
ramic frame body f omried on said first ceramic frame 
45 body; steps formed by said ceramic substrate and 
said first ceramic frame body and by said first ce- 
ramic frame body and said second ceramic frame 
body; an internal contact electrode formed on the 
main surface of said first ceramic frame body at the 
so same side as a junction fomned by said first ceramic 
frame body and said second ceramic frame body, 
which internal contact electrode extending as far as 
the other su rf ace of said ceramic substrate covering 
the side faces of said first ceramic frame body and 
55 said ceramic substrate; a shield electrode fomried 
on the one surface of said ceramic substrate for 
having a chip mounted thereon, the chip is being 
mounted on said shield electrode: and an intercon- 
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nection wire for connecting said chip and said inter- 
nal contact electrode; wherein 

a non-electrode portion is provided, which re- 
gion Is used for detemiining a place for at least one 
either mounting said chip on said ceramic substrate 
or bonding said interconnection wire on said inter- 
nal contact electrode. 

3. The electronic component of claim 1 or claim 2, 
wherein said non-electrode portion is provided for 
at least two, and said chip is disposed on said shield 
electrode in a place connecting said two non-elec- 
trode portion . 

4. The electronic component of claim 1 or claim 2, 
wherein one of the sides of said non-electrode por- 
tion substantially and one of the sides of said Inter- 
nal contact electrode substantially coincide on a 

straight line. 

5. The electronic component of claim 1 or claim 2, 
wherein one of the sides of said internal contact 
electrode and one of the sides of said non-electrode 
portion cross at substantially a right angle, as 
viewed from the above. 

6. The electronic component of claim 1 or claim 2, 
wherein clearance between the stepped level-dif- 
ferences in the package's inner wall surface is 
greater in the lower part than in the upper part. 

7. The electronic component of claim 1 or claim 2, 
wherein the upper surfaces of internal contact elec- 
trode and chip are substantially on a same plane. 

8. The electronic component of claim 1 or claim 2, 
wherein the length of a non-shielded electrode por- 
tion along a direction connecting the intemal con- 
tact electrode and the chip is greater than the value 
of focus shift margin of a lens used for recognizing 
a boundary between said internal contact electrode 
and non-shielded electrode portion. 

9. The electronic component of claim 1 or claim 2, 
wherein a side, facing the Internal contact elec- 
trode, of the non-shielded electrode portion has a 
length that is greater than the value of a gap be- 
tween the intemal contact electrodes. 

10. A method for manufacturing electronic components 
comprising: 

a first step for mounting a chip in a package pro- 
vided with a stepped level-difference in the op- 
posing Inner wails and a plurality of internal 
contact electrodes formed on the upper surface 
of said stepped level-difference; 
a second step for detecting a boundary formed 



by said stepped level-difference and the inner 
bottom surface of said package for at least two, 
and determining, based on results of the detec- 
tion, a spot for connecting said internal contact 
5 electrode and said chip with an interconnection 

wire; 

a third step for electrically connecting said chip 
and said intemal contact electrode with said In- 
terconnection wire; and 
10 a fourth step for sealing an opening of said 

package with a lid. 

11. The method for manufacturing electronic compo- 
nents recited in claim 10, which electronic compo- 

15 nents having a shield electrode on the inner bottom 
surface of the package and a non-shielded elec- 
trode portion which Is disposed In an an^angement 
where one of the sides, or the extension, crosses 
with one of the sides of said internal contact elec- 

20 trode, or the extension, at a right angle as viewed 
from above said package; in the first step wherein, 
a spot for bonding the interconnection wire is 
determined by detecting a cross point formed by 
one of the sides of said non-shielded electrode por- 

25 tion, or the extension, and one of the sides of said 
internal contact electrode, or the extension, for at 
least two. 

12. A method for manufacturing electronic components 
30 comprising: 

a first step for determining a place for mounting 
a chip in a package provided with a stepped lev- 
el-difference in the opposing inner walls and a 

35 plurality of internal contact electrodes fomned 

on the upper surface of the stepped level-dif- 
ference, based on results of a detection con- 
ducted to recognize a boundary formed by said 
stepped level-difference and inner bottom sur- 

40 face for at least two, as viewed from above the 

package; 

a second step for mounting said chip on the in- 
ner bottom surface of said package; 
a third step for electrically connecting said chip 
45 and said Internal contact electrode with an in- 

terconnection wire; and 

a fourth step for sealing an opening of said 
package with a lid. 

50 13. The method for manufacturing electronic compo- 
nents recited in claim 12, which electronic compo- 
nents having a shield electrode on the inner bottom 
surface of the package and a non-shielded elec- 
trode portion, which region is disposed in an ar- 

55 rangement where one of the sides, or the extension , 
crosses with one of the sides of said intemal contact 
electrode, or the extension, at a right angle as 
viewed from above said package; in the first step 
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wherein, 

a place for mounting the chip is determined 
by detecting a cross point formed by one of the 
sides of said non-shielded electrode portion, or the 
extension, and one of the sides of said internal con- 5 
tact electrode, or the extension, for at least two. 



14. A method for manufacturing electronic components 

comprising: 
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a first step for determining a place for mounting 
a chip in a package provided with a stepped lev- 
el-difference in the opposing inner walls and a 
plurality of internal contact. electrodes formed 
on the upper surface of said stepped level-dif- ^5 
Terence, based on results of a detection con- 
ducted from above the paclcage to recognize a 
boundary formed by said stepped level-differ- 
ence and inner bottom surface for at least two; 
a second step for mounting said chip in the In- 20 
side of said package; 

a third step for determining a spot for bonding 
an interconnection wire to connect said internal 
contact electrode and said chip, based on re- 
sults of a detection conducted from above said 25 
package to recognize a boundary formed by 
said stepped level-difference and Inner bottom 
surface for at least two; 
a fourth step for electrically connecting said 
chip and said internal contact electrode with the 30 
interconnection wire; and 
a fifth step for sealing an opening of said pack- 
age with a lid. 

15. The method for manufacturing electronic compo- 35 
nents recited in claim 14, which electronic compo- 
nents having a shield electrode on the Inner bottom 
surface of the package and a non-shielded elec- 
trode portion, which region is disposed in an ar- 
rangement where one of the sides, orthe extension, 40 
crosses with one of the sides of said internal contact 
electrode, or the extension, at a right angle as 
viewed from above said package; in the first step 
wherein, 

45 

a place for mounting the chip is detennined by 
detecting a cross point fomned by one of the 
sides of said non-shielded electrode portion, or 
the extension, and one of the sides of said in- 
ternal contact electrode, or the extension, for at so 
least two; and in the third step wherein, 
a spot for bonding the interconnection wire is 
determined by detecting a cross point formed 
by one of the sides of said non-shielded elec- 
trode portion, or the extension, and one of the ss 
sides of said internal contact electrode, or the 
extension, for at least two. 



10 



EP1 143 504 A1 



FIG. 1 



r9 m2^z3 24: 22 m 




11 



EP 1 143 504 A1 



F I G. 2 

21 2526f(?/^arS/7^9m25 




/4 13 /5 r/f. 



EP 1 143 504 A1 



F I G. 3 

20 /7 /9 m 




EP 1 143 504 A1 



F I G. 4 




14 



EP 1 143 504 A1 



F I G. 5 



/ 




15 



EP 1 143 504 A1 



F I G. 6 



m. 




7 



m roe room ro5 



16 



EP 1 143 504 A1 



REFERENCE NUMERALS IN THE DRAWINGS 

10.100 CERAMIC SUBSTRATE 

11.101 FIRST CERAMIC FRAME BODY 

12.102 SECOUND CERAMIC FRAME BODY 

13.103 PACKAGE 

14.104 INTERNAL CONTACT ELECTRODE 

15.105 SHIELD ELECTRODE 

16.106 ADHESION LAYER 

17.107 SAW CHIP 

18a,18b NON-SHIELDED ELECTRODE PORTION 

19.109 WIRE 

20.110 SEAM RING 

21.111 LID 

22 COMB-FORMED ELECTRODE 

23 REFLECTOR ELECTRODE 

24 CONTACT ELECTRODE 

25 SILVER BRAZING 

26 STEPPED LEVEL DIFFERENCE 

108a, 108b NON-INTERNAL CONTACT ELECTRODE 
PORTION 



17 



EP 1 143 504 A1 



INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JPOO/06646 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI' H01L21/60. 301 H01L23/12 



According to International Patent ClassiGcation (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED ^ ^_ 

Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl' H01Ii2l/60, 301 H01I423/12 



Documentation searched other than minimum documentation to the extent that such documents are included in the ^fkb searched 
^^itsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1^94-2000 

Kolcai Jitsuyo shinan Koho 1971-2000 Jitsuyo Shinan Toroku Ktoho 1996-2000 



Electronic data base consulted during the international search (name of data base and. where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RBLEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 




A 
A 
A 

A 


JP, 57-42138, A (Hitiachx , Ltd.), 
09 March, 1982 (09.03.82), 
Full text (Family: none) 

JP, 4-213845, A (NEC Yamagata Ltd.), 
04 August, 1992 (04.08.92), 
Full text (Family: none) 

JP, 6-77265, A (Mitsui Petrochemical Ind. Ltd.), 
18 March, 1994 (18.03.94), 
Full text (Family: none) 

Microfilm of the specification and drawings annexed to 

the request of Japanese Utility Model Application No. 

19186/1988 (Laid-open No. 123342/1939) , 

(NEC Cozporation) , 

22 August, 1989 (22.08.89), 

Full text (Family: none) 

Microfilm of the specification and drawings annexed to 
the request of Japanese Utility Model Application 
No. 94187/1987 (Laid-open No. 332/1989) , 


1-14 
1-14 
1-14 
1-14 

1-14 


(3 Fuithc 


.r documents are listed in the continuation of Box C. LI Sec patent family annex. 




• Special caiegorics of cited docuraenis: T* Uter docimvcnt published »aa the mttroanonaj ^ 

-A- dSSiSSng the gcnenU state of the an which is not priority date and not in eoDflu:! with the appbcauon but atcd to 

co^slSS^d to be of particular relevance understiad the principle or theory underiymg the ,nve^^^^ 
"r earlier document but published on or after the tnteimtional filtng "X" document of particular relevance; Ac daimed mvenlion cmnotbe 

considered novel or c«jmot be considered to involve an ravamve 
-L" document which may thnw doubts on priority claim(s) or which is step when the docoment is taken alone 

cuSr«ibS^publication date of another citation or other "Y- document of particular relevance; the claimed mvcnnon cannot be 

special rwson (as speciried) considered to involve an inventive step when the document is 
-O- ^cunicnt refcning lo an oral disclosure, use. exhibition or other combined whh one or rnore other such d«Jf!!i? V"*!!! 

m«^ combination being obvious to a pcison skilled in the an 

"r document published prior lo the international filing date but later "A* document member of the same patent family 




Date of the actual completion of the iniemaiional search 
31 October, 2000 (31.10.00) 


07 November, 2000 (07.11.00) 




Name and mailing address of the IS A^ 

Japanese Patent: Office 

1 Facsimile No. 


Authorized oflicer 
Telephone No. 





Fonn PCT/ISA/210 (second sheet) (July 1992) 



18 



EP1 143 504 A1 



INTERNATIONAL. SEARCH REPORT 



International application No. 

PCT/JPOO/06646 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Caicgoiy* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



(NEC Kyushu Ltd.), 

05 January, 1989 (05.01.89), 

Pull text (Family: none) 

Microfilm of the specification and drawings annexed to 
the request of Japanese Utility Model Application 
No. 84575/1980 (Laid-open No . 8737/1982) , 
(Mitsubishi Electric Corporation) , 
18 January, 1982 (18.01.82), 
Full text (Family: none) 

Microfilm of the specification and drawings annexed to 
the request of Japanese Utility Model implication 
No. 134797/1988 (Laid-open no. 56446/1990) , 
(Kyocera Corporation) , 
24 April. 1990 (24.04.90), 
Full text (Family: none) 



1-14 



1-14 



Fonn FClVIS A/2 10 (continuation of second sheet) (July 1992) 



19 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ black borders 

□ image cut off at top, bottom or sides 
j3^ded text or drawing 

'blurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 

□ gray scale documents 

□ lines or marks on original document 

□ reference(s) or exhibit(s) submitted are poor quality 

□ OTHER: . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




